London THE injection of hydrocortisone into the fingerjoints of patients suffering from rheumatoid arthritis usually results in both complete and lasting relief of pain, tenderness and swelling, but those same patients often derive a much less effective response, of much shorter duration, when their larger joints such as the knee are injected. The reason for this discrepancy may be that the dose of hydrocortisone used in the fingerjoints is high when related to the size of the joint cavity and the surface area of the synovial lining. Pursuing this line of thought further led to a search for a more concentrated suspension of hydrocortisone, because to inject an adequate dosage of the ordinary concentrations of hydrocortisone at present available at 25 mg. to the ml. would mean injecting 10 to 20 ml. of fluid. Prednisolone trimethylacetate in a concentration of 200 mg. in 3 ml. appeared to be the answer to this problem and it is the results of a series of injections using this drug that is recorded.
The object of the trial was to answer the following questions. Could the concentrated steroid produce relief of pain, tenderness and swelling of much longer duration than that previously obtained, when the highest feasible dose of ordinary steroid had been injected? Could fluid be made to clear from a knee-joint without aspiration, by merely injecting a high enough dosage of steroid? Did any side-effects result from such high dosage therapy? The concentration of steroid used in this trial was that of 200 mg. in 3 ml. and, except in the first few injections, this was the dose used on each occasion, it being equivalent to approximately 500 mg. of hydrocortisone acetate in 20 ml. of fluid.
The method of injection was the same in all cases; either the normal anterior approach or, if aspiration was being carried out at the same time, the lateral patellar approach was used. No local anesthetic was administered unless aspiration was attempted.
The patients all suffered from rheumatoid arthritis and had at least one knee-joint involved with a variable amount of fluid present. Cases with large effusions and with a previous history of resistance to hydrocortisone injection and aspiration were the most acceptable because it was felt that to obtain a response in these cases would mean that the conclusions might be significant. All the patients had had many previous injections of hydrocortisone up to a dosage of 100 mg. per injection. The duration of response to these injections was known and from these records an average and best-ever response was calculated, the definition of response being relief of pain, decrease in tenderness, increased mobility and reduction in* swelling. Most of the patients with large effusions had never been free from fluid for more than a few days after each aspiration for many months, and in one case quantities of up to 200 ml. of fluid were being removed at fortnightly intervals.
The patients in this trial all knew that they were being given a new highly concentrated form of hydrocortisone, as it was felt that it was more important to be able to record the observations of the patients as to any untoward reactions resulting from the injection than to conduct the trial to the satisfaction of the statisticians. Objective and subjective observations were made, the objective measurements were designed to give the greatest amount of information with the minimum of trouble both to the patient and to the flow of patients through a busy injection clinic. The measurements were made as far as possible at weekly intervals after the first injection and they were followed for many months afterwards; they included the diameter of the kneejoint measured at its widest part, to give a fairly accurate estimate as to the amount of fluid present. The distance between the mid-points of the lateral malleolus and the greater trochanter of the femur gave an idea of the amount of flexion possible, and the degree of tenderness was measured in the usual way by judging the reaction to finger pressure. Each patient was questioned with regard to the presence of indigestion or any relief of symptoms in joints other than the one injected, the presence of elation or depression, or the occurrence of pain at the time of, or soon after the injection; and the urine was tested for sugar at every visit. It was not felt necessary to estimate circulating eosinophils or urinary 17-ketosteroid excretion because Norcross (1958) has already demonstrated that the eosinophils fall and the 17-ketosteroid excretion is increased after the injection of large doses of hydrocortisone intraarticularly. After each injection patients were advised to remain off their feet as much as possible for the rest of that day but no other restrictions were placed upon them, and those who had had an effusion aspirated were advised to wear a crepe knee bandage until their next visit.
Results
In all, 80 injections were given into 25 different joints and involving 22 patients. The results fall into four groups:
(1) 24% of the patients required only one injection, the response being so good that further injections were not necessary. One patient in this group had had 6 previous injections of hydrocortisone and had obtained an average and best response of three weeks, yet twenty-four weeks after one injection of the concentrated steroid she was still improving and the amount of fluid was negligible. Another patient in this group only recorded a maximum response of 2 days to 100 mg. injections of hydrocortisone and after one injection of prednisolone trimethylacetate the effusion took 9 weeks to return to its previous dimensions, and tenderness remained absent at the end of that period.
(2) 36 % required several injections and then, as the fluid did not reaccumulate and the pain and tenderness did not recur, no further injections were given. These patients have shown no reaccumulation of fluid since.
(3) 280% required repeated injection but the intensity and the duration of the response was so good that it seemed worth continuing the treatment to save more frequent visits to the clinic.
(4) 12 % showed no better response to the concentrated steroid than to the ordinary hydrocortisone.
In all, therefore, 88 % of the patients showed a worthwhile response.
In several cases effusions cleared with one or more injections of steroid without aspiration but a much better response was obtained if aspiration preceded injection. When the diameters of the joints were measured at the average time of response and a mean taken of all these measurements, it was found that without aspiration the mean decrease was 0 5 inches, but with aspiration and injection it was 1-5 inches. Duration of Response Fig. 1 shows a comparison between the average duration of relief in each patient to hydrocortisone 25 mg. per ml. (in black) and lo prednisolone trimethylacetate 200 mg. in 3 ml. (in white).
It shows a considerable increase in the duration of response when concentrated steroid is used; this increase is three times as great, the average being two weeks relief with hydrocortisone and 5 7 weeks response with prednisolone. If the best-ever responses are compared then the average difference is 5-7 weeks to nine weeks.
These figures compare favourably with those of Norcross who injected varying concentrations of hydrocortisone, up to 250 mg. per ml., into the knee-joints of 60 patients, of whom 1 1 had osteo- arthritis and 49 had rheumatoid arthritis. He found that the duration of response rose from six to thirty-four days. The complications recorded after 80 injections were minimal. No patients showed glycosuria or mental depression. One patient had indigestion for twenty-four hours after the injection but not persisting. On 22 occasions the patients reported a generalized relief of symptoms in joints other than the one injected, lasting from one to seventeen days (nine days average), indicating some absorption of the steroid. One patient noted an excellent response in all joints for one week after injection, and this was followed by a generalized flare up. As this happened on two occasions it is fair to presume that he was having a withdrawal reaction to the large dose of steroid.
3 patients felt elated after the injectior1, but it is difficult to say whether this was a direct result of steroid absorption or due to the relief of joint pain. 4 patients complained of pain at the time of or soon after injection, but on no occasion did this alter the satisfactory response to the injection.
The results presented show that no greater risks arise from the use of high concentrations of steroid intra-articularly; a greater duration of response will result and effusions may clear without aspiration.
As Norcross suggests, it seems that the synovial lining of the larger joints such as the knee has a greater capacity than was previously believed to utilize a larger quantity of intra-articular steroid, so that a greater and more intense degree of improvement as well as increased duration of response will follow. REFERENCE NORCROSS, B. M. (1958) 1J. Amer. med. Ass., 167, 839. 
